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^-v^ : 1/ 



[^m(7)^m] cis- 4 - 7 n - L - T'n i; ymmi^<7)m^m 

im^m 1 ] ^[i] 
mi] 



mmum<D^^T. n. n - >^a^-^;v - n- (1,1,2,3,3,3-^ 



- L - y n V >fi#^(^m3t:^i*o 

Im^^ 2} a - T ^ y ^(T^-^^S^S^^^ > :t ^ V :^ ;v s}^'- tert - r h 
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[0 0 0 1] 

[0 0 0 2] 
[t^^Oi^^r] 

trans- 4 -t Kn^->-L-'/ni; 4fcic®^* 7;i/^n||tigg 

[0 0 0 3] 

o i (7):^^£(i, z^j^^}VT ^ymnyv y}\y:^wt:m^^^:fjmx-^^o ^ 

[0 0 0 4] 

Hog<7):^^{i, (N, N - i^^J^f-;^ - N- (1, 1, 2, 3, 

3, 3-^^-9-7;i/:tD7"nif;v) t5>') *fflv^^:^rfe-e^-2>o ro:^^^f±^ 

O 

[#Nf 11^:^^^ 1 ] 

Luc Demange et al.. Tetrahedron Lett., 39, 1169(1998). 
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3/ 



G.Giardina et al., Synlett. 1, 55(1995). 
[0 0 0 5] 

^^mit. trans-4 -li Kn^^pv-L-T'ni; >/i|##:tcigffi$^tTV^ 



[0 0 0 6] 

^§^m^hit. ±mum^mm-r^<^MmtLtz^3k. trans-4-tKn 

[0 0 0 7] 

(1) ^[i] 

[0 0 0 8] 

[its] 



[0 0 0 9] 




coor2 

[I] 
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N - - N - (1, 1, 2. 3. 3. 3 — v 



[0 0 10] 

['ft:4] 



10 0 1 n 

1) mm(omityj^x-^;ho 
[0012] 

trans- 4 - 1: K n ^ - l - n u 4 fc;fcm^<^:&il|f^^ J' J: ^ 

[0 0 13] 




F 



coor2 

[H] 
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[0 0 14] 

tert-7'h^v;<;;V5}?-;v*, 4 -pf h ^i/^;yi^;v:t^->*;i/#-;v«, 9- 
[0 0 15] 

<, 'a^Jx.t^pf-^;^*^ tert-"/^;HI. 4-^ h^v^ 

[0 0 16] 

[0 0 17] 
[0 0 18] 

Tetrahedron Letters 31 (51), 7403-7406 (1990) > Tetrahedron Letters 39(10), 1 
169-1172 (1998) Jfe if\Z%m. $ t^T v> ^ m^^^^K^^t -?> ^ ^ § ^ o 
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[0 0 19] 

^^miZisn^cis-4-y)U:^XJ-L-'fu^) >mmi^it> trans- 4 -t K 
[0 0 2 0] 

(i^ 0'C^-<b^JS^SM5{Efi;S^tr(^F^;&^^>iil:^^-rtLf?J:vio ^Jlll^il<^># 
{±. trans-4-\^y*u^iy-L-'fuV>mmmznL. i^»mji3^*m 
T> M^L<{il. 2-1. 9^»T-^;5.o ^ly'ffcTK^ii^Jcoifi, trans- 
4-t: Knc^v-L-T'nu >'il^#:icML. 1 ^fiJiJLi 3 ^iiiilT, MtL< 
{±1. 2-1. 9mmiX-;^^o RJB(D^^li, 

^yy ^ -xmmt^^tizx ^^M^fi^o 

[0 0 2 1] 
[||%M] 

l::#^'|5a^$tl.^V^o ^illi^^^fiN, N - i^J:.^)V - N - (1, 1. 2, 
3, 3, 3 -^^•9-7;V:t-n7'ne;i/) T^>X^^o 
[0 0 2 2] 
ll*i^?!Il 

(2S. 4S) -1- (tert-y h^v:^;^jK-;V) - 4 - 7;l'^n en 'J i/:^ 
- 2 -:^)\y^ym.^^}i'(D-^m 
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[it 5] 




CCXDCHg 



[0 0 2 3] 

(2S, 4R) -1- (tert-rh^v*;^?^-;^) - 4 -li Kn^vlfn V 
-jy-2-:^)l^:¥>m.^'f-^^ (4.91g) tyy^ti-V')f7J^ (l.Olg) ^-Ji7uu 
:^9y (50mL) icjlr^L, :?X}^T^ (4.35niL) ^inx.. t9)o< iJ^zS* 

-e#?aL/im> 20^P^m*I^L/io -^JSf^^ ^f&?S=^7Kitl&fPmW7fc (70mL) tcffi 

)\mm(r>^m (N, N->?j:.-^;v-2, 3, 3, 3 --r >^7;v:e-n-7°nt:> 
:S^m^^;v=5 : 1-0 : 1) ti#L. mmt^m (4.6ig. fe'fe 

ESI-MS : m/z 270 ([M+Na]+). 

lH-NMR(CDCl3) : <5 (ppm) 5. 21 (dm, J=52.5Hz, IH), 4. 60-4. 35 (m, IH), 3.74(s, 
3H), 3. 95-3. 35 (m, 2H), 2. 60-2. 10 (m, 2H), 1.50(s. minor conformer) and 1 
. 42 (s, ma j or conformer) (9H) . 
[0 0 2 4] 

(2S, 4S) - 1 -^:^i?;v:^-^v:*;vsi?^;v-4-7;w:^nen';y>-2 
[0 0 2 5] 
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8/ 




[0 0 2 6] 

(2S, 4 R) -l-^>l^}Vt^i^'^}V^=^}U—4-\l]^u^i^}dX2^)-J> 
-2-ti )V:^ym.^ (306mg) by y iti- h A (55mg) ^V^uu^if 
y (l.SinL) tcM^t. 7X<^T. (293mg) ^^JDx.. < i9^?atT-# 

iiat^^> 20^^m^L/io SJSm> RlS?S«r7jc?^«&fDitW7K (5mL) 

m<D6mm (N, N-v^j^-^;u-2. 3, 3, 3-xh9v;i':^-n7'nif^>T 
^•^-^^ :@^^j^^;i.= 5 : 1-0 : 1) tc#t, ^M-fb^^if (227mg. itfe'^s^yc 

m) i%fzo 

[0 0 2 7] 

ESI-MS : m/z 304 ( [M+Na] +) . 

lH-NMR(CDCl3) : 5 (ppm) 7. 41-7. 25 (m, 5H), 5.33-5.06 (m, 3H), 4. 65-4. 50 (m, 
IH), 3.75(s, 1.5H) and 3. 65 (s. 1.5H), 3. 97-3. 60 (m. 2H), 2. 61-2. 21 (m, 2H 
). 

[0 0 2 8] 

)>XTK:ifi^m(^Mt tr^ trans- 4 -11 Kn^->- L -"/n V y^^^Xh 
^ (2S, 4R) -1- (tert-y h^v5&;i/sK^;l/) -4 Kni!r'>tfn V 
>^v-2-:*;v.-Kvmp«'^;K^)4^y^;'0>ffco;^ft,f§:^^/T^i- (Kji^.^U: v^J^ 

|SI'fk'^t?<^7y^>fl:oW{i8 1%T'*^ (Tetrahedron Letters 39(10). 1169- 
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^->^ : 9/ 



1172(1998)) o 

[0 0 2 9] 



mi] 



Entry 






(hrs) 




(%) 
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1.9 


12 


20 




14 


2 


1.9 


12 


20 


NaF 
(1.9) 


85 


3 


1.2 


21 


8 


NaF 
(1.2) 


85 



[0 0 3 0] 



[0 0 3 1] 

ii}.TK^^mizXi)nhivfz (2S. 4 S) -1- (tert-^ h ^ v*;i/^-K^ 

^■:f^-J}V^^^r-'^ I V (DPPIV) mM^n^^-t^'yT J tf n v -J>m^ 
# (2 S, 4 S) -4 - 7;V:t-n- 1 - } [ (2-1: Kn^^v- i, l -i^^f- 

10 0 3 2] 

I. (2S, 4S) -1- (tert--^ h^->*;i/;K^;i/) - 4 - 7;!/:^ n bf a U 

(2S, 4S) -1- (tert-r h^->:^7;V/i>*-;i/) - 4 -'7;i/:e-D tf n 
-2-:^7;V:fK^'m^"f-;V (S.OOg) (SOmL) immWT 

. bm\AJ:im.itir Y ^) ^ J^imm. (12inL) «r^/^ tdT^Tt/Co gyaiCT2^F^M 

^ 10%?iigm7K^:*'; 'i7A7jc^® (70inL) ^riJOAs imi^;vt?Jftm t/^o JftHi?^ 
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^-v^ : 10/ 



=^?iixt. mm^it^m (3.9ig. s-fe©*) ^#^co 

[0 0 3 3] 

m.^. : iss-isQt:. 

ESI-MS : m/z 256([M+Na]+). 

lH-NMR(DMS0-d6) : ^ (ppm) 12.55(brs, IH), 5. 24 (dm, J=54.4Hz, lH),4.27(dd, 
J=9.3, 9.0. IH). 3. 69-3. 47 (m, 2H), 2. 61-2. 31 (m, 2H). 2. 30-2. 15 (m, IH), 

I. 41(s, minor conformer) and 1.36 (s, major, conformer) (9H), 

[0 0 3 4] 

II. (2S, 4S) -1- (tert--7^h^v;^?;V'-K-;V) - 2 -:^/;WN^^>r 
4 -7;v^n tin v -J>(D^]i^ 

(2S, 4S) -1- (tert-7'h^>'*;W5K^;i') - 4 -y )V:^u \£u V 
- 2 - * ;v (70. Og) =Sr 7" ^ ^ K n "7 7 > (700mL) Lt^c^^. -11 

m?-^iPL. VV^^}l^T5.> (33.4g) . i?nnR^jc^;l/ (35.8g) i^^^< 

^mk. -15'C-e30^m#L7to icV^T. ^J£^?^IC28%T:^^^T7X (73mL) * 
iJP£. -10'C-e40^^^U/if^. S^m^^^l^tT- Kn^^^Oti^TgL (4:1 
, UOOmL) . RXf:^ (230mL) ^m^mWLfZo ^tK^ ^^?^L. tKS* 

Ml^i^^-^^^i^t-r ^ ^ti KD'7 9><^rI'^^^ (4:1, 350mL) -e^^ffiL/c^^> W 

.7g. B'&nm) ^nfzo 

[0 0 3 5] 
mM. : 172-173*0. 
ESI-MS : m/z 255([M+Na]+). 

lH-NMR(DMS0-d6) : <5 (ppm) 7.21(brs, major conformer) and 7. 15(brs, minor 
conformer) (IH), 6.94(brs. IH), 5. 21 (dm, J=54.1Hz, IH), 4.13(d. J»9.6Hz, 
IH), 3. 70-3. 45 (m. 2H), 2. 56-2. 24 (m, IH), 2. 24-2. 08 (m, IH), 1.41 (s, minor 
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y^-V: 11/ 



confomer) and 1.36(s, major conf ormer) (9H) . 
[0 0 3 6) 

III. (2S, 4 S) -2-:*;WN*^^;l/-4-7;V:rnt'n'; v>:^^:^<^)'^ 

(2S, 4S) -1- (tert-y h^->:^;v**— ;v) - 2 -?57;WN*^-f 4 - 
y)\y:i-u\duVi^> (122g) ^W^m^^Jl^ (400mL) t::Jl?it^ ^X?^m#T> 
AmolAJ&m-Wfm.^^)i^ (525iiiL) ^v9>o < i9?gTL/^o TKf^-eSO^. My^-eS 
B#F^m*^tfcm> ^tH^H^^MflXL^ m^b-^t; (85.9g. fife^T^) ?^#^Co 
jill,^: 237-239'C(:59^). 
ESI-MS : m/z 155([M+Na]+). 

lH-NMR(DMS0-d6) : ^ (ppm) 9.75(brs. 2H), 8.14(s, IH). 7.72(s, IH), 5.39(d 
m, J=52.4Hz, IH), 4.30(dd, J=10.5. 3.8Hz, IH), 3. 66-3. 22 (m, 2H). 2.80-2. 
22 (m, 2H). 

[0 0 3 7] 

IV. (2S, 4 S) - 1 -i^nnT-b^;w-4 -7;v^ne n i; 2 

(2S, 4S) -2-:^)W^^y(}V-4-y}l^:^U\£uVZ^>^m.^(2.00g) 
^P^^)]^^n^Ar^ K (20inL) izMML. HO^T. ^ uur-t^fl^ir u V K ( 
1.48g) RV'YV^i-)l^r^y (2.53g) ^Jii^*Px.> TlCf^-eSO^WLfCo 
Tm<bvTp?;^ (1.33g) ^Unx.. 7X<tT-30^. M?aT-30^m^t/v:o ^ji&m* 
7jC7Klc^tt. 10^S#L/if^. ;tffm*gB^^ii^L. ^S^fb-^i^ (1.76g. B^m 

m.^, : i73-i75t:. 

ESI-MS : m/z 213([M+Na]+). 

iH-NMRCDMSO-dg) : <y (ppm) 5.50(dm, J=51.9Hz, IH), 5.05-4.94(m, IH), 4.52 
and4.39(ABq, J=14.3Hz, 2H), 3.97(dd, J=24.8, 12.3Hz, IH), 3.75(ddd, J=3 
9.2, 12.4, 3.3Hz, IH), 2. 64-2. 22 (m, 2H). 
[0 0 3 8] 

V. (2S, 4S) -4-y)Vii-u-i- I [ (2-li Kn^S/- 1, l-v?^ 



d^Um 2004-3087415 



#IS 2003-207718 



^-e^ : 12/ 



(2S, 4S) - 1 -:J'nnT-t^;v-4-"7;i/:t-ni:fni;>?>-2-?!;;v:3^^ 
hV;V (75. 5g) =Sr>f y7'ne;vr;V'3-;v (ISeOmL) tcM^L> 2-T5/- 
2-^-f-;^-l-yn/NV-;v (88.0g) ^^Px-fzo ^jS^S^*^765°CT»5. 5B^F^> 

ill* : 146-148 "C. 

ESI-MS : m/z 266([M+Na]+). 

lH-NMR(DMS0-d6) : 5 (ppm) 5. 48 (dm, J=51.9Hz, IH), 5. 00-4. 90 (m. IH), 4.65- 
4.55(m, IH), 3.93(dd. J=24.7, 12.5Hz, IH) . 3.72(ddd, J=39.7, 12.5, 3.4H 
z, IH), 3.38 and 3.25 (ABq. J=16.5Hz. 2H), 3. 20-3. 12 (m, 2H), 2. 58-2. 32 (m, 
2H), 1.92(brs, IH), 0.94(s. 3H), 0.93(s, 3H). 
[0 0 3 9] 

VI. (2S, 4S) -4-'7;V:tn- 1 - 1 [ (2-iiKn^v-i, i->?^ 
(2S, 4S) -4 -7;l':^n- 1 - \ [ ( 2 - H Kn dp^/- 1 , l-i^^^;!/ 

a^f-;v) T^y] r-fe-^;wl tfn'; >^v- 2 b (222g) 

(3330mL) i'ML> Mfi^^l^T^ ^^-b'VJ^^V^i^ • — 7X^% (169g) 
iJ^y-;i/^m=lr^^l3?gTL/co >RjS?i^^MSi-T15^m#t7^^m'f V/n 
tf;WJ^~7-;V (3670mL) ^iOA. mfitCT2.5B$ra$|2t7to ^ffi^s^^it^L 
. mm^t^^ (345g. e-fe3^5^) «r#7to 
m.^. : 220-221*0. 

ESI-MS : m/z 266 ([M+Na]+) (free base) . 

lH-NMR(DMS0-d6) • ^ (ppm) 8.61(brs, 2H), 7. 63-7. 57 (m, 2H), 7. 36-7. 28 (m, 3 
H), 5. 61-5. 45 (m, IH), 5.47(d, J=5.2Hz, IH), 5.06(d, J=8.5Hz, IH), 4.10 ■ 
and3.88(ABq. J=16.6Hz. 2H), 4.08(dd, J=24.4. 11.9Hz, IH), 3.78(ddd, J=3 
9.6, 11.9, 3.4Hz, IH), 3.47(d, J=5.2Hz, IH), 2.68-2.35(m, 2H), 1.23(s, 3H 
), 1.22(s, 3H). 
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[0 0 4 0] 
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mm] 

mm] N. N - - N- (1, 1, 2, 3, 3. S-^^-if^;^^ 

OT'ntf;!/) (5JIII^) ^fflv>T. cis- 4 -•7;V:tn- L--/n i; > 

m^^m Tia^ [I] 

[<bi] 



^-To ) T^^$tt-2>trans-4 Kn^v-L-yn'; ^lf#^ic, yyit:i<. 
mmm^iO^:&T. N, N - - N- (1,1,2.3,3,3-^ 

:t n - L - :/n i; >'mmi^<Dnm-^^o 



R 




coor2 

[I] 
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50301355619 

i^Yr -til 4 12 8 

j^^B ¥^15^ 9^ 9H 
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1 . ^n^^ H 



[000002819] 
1990^ 8^220 



tBiE#-t ffliE#2 0 0 4 - 3 0 8 7 4 1 5 



